Antisera against highly purified native hLH (10 000 IU/mg = 0.5 mg hLH/mg protein) were raised in 4 rabbits. The antisera were invariably of high titre and high avidity. They were purified by affinity chromatography on a column with hCG-Sepharose 4 B. Before and after adsorption the antisera were tested in a double antibody radioimmunoassay. Before adsorption hCG cross-reacted in all antisera, but in none were the inhibition curves identical. No such cross-reaction remained after the affinity chromatography. These purified antisera made it possible to develop highly specific and sensitive assays for measuring native hLH. We conclude from studies of the effect of native glycoprotein hormones and their subunits that there are probably differences in the antigenic sites of the complete hLH molecule and in the isolated \g=b\-subunit of hLH. The investigation also indicates that even highly purified preparations of hTSH may be contaminated with hLH and that the preparations of hLH\x=req-\ subunits may contain a certain amount of the native hormone.
turai and immunological similarities (reviewed by Ross 1977 (Goss 8c Lewis 1964), but they have not allowed sensitive quantitation of hLH in the presence of high concentrations of hCG. Immunization with isolated /)'-subunits of hLH has substantially improved the specificity of the antisera, but many of the antisera to jS-subunits still show considerable cross-reactions and the /i-subunit assays have been in most reports less sensitive for measuring the native hormone than assays using antiserum generated against the intact molecule (V'aitukailis et al. 19726 ; Lequin et al. 1974; Prentice 8c Ryan 1975) .
In a previous preliminary report (Thoreil et cd. 1976) , it was described that immunization with highly purified hLH produced an antiserum, which after further purification with affinity chromatography, showed virtually no crossreactivity for hCG. Further studies on other antisera raised against intact hLH are reported here. They show that this was not a unique finding, but the same specificity could be achieved in several hLH antisera with a similar affinity chromatography technique.
MATERIAL AND METHODS

Immunization
The immunogen was highly purified hLH (10 000 IU/mg = 0.5 mg hLH/mg protein) prepared from whole, fresh frozen pituitaries, as previously described in detail (Roos 1968; for 48 h at 4°C. Then, 0.05 ml of 1:10 diluted goat antiserum against rabbit immunoglobulin was added together with 0.05 ml normal rabbit serum, diluted 1:250. Since this precipitation procedure was designed for assay of plasma, 0.1 ml of pooled human plasma was added just before addition of the goat anti-rabbit serum. After 24 h in¬ cubation at 4°C the precipitate was isolated by centrifugation, the supernatant discarded and the radioactivity bound to antibodies counted.
The titre was expressed as the final dilution of antisera, that bound 50 % of the radioligand.
The cross-reaction was quantified from the amount of the antigen which caused 50 % inhibition of the radioligand binding. It was expressed as 100 the ratio between the amount of the homologous and of the heterologous antigens that caused this inhibition.
Avidity was calculated from the Scatchard plot of the most sensitive assays for the homologous antigen and expressed as association constants.
RESULTS
Titres and avidity
All 4 rabbits produced antibodies against intact hLH. Titres and avidity constants before and after affinity chromatography are shown in Table 1 . The reduction in titre caused by the purification step suggests that the population of hLH specific antibodies comprised about 1/10 of the total antibody popula¬ tion in all but one antiserum. The avidity improved after chromatography in one antiserum, was essentially unchanged in two, and decreased in one. Fig. 1 , but after purification of the hLH antisera by affinity chromatography.
Specificity
hCG cross-reacted in all hLH antisera before chromatography, but the inhibi¬ tion curves for hLH and hCG were never identical (Fig. 1) . Following affinity chromatography, only a minimal or no inhibition of hCG (<C 0.001°/ o) was detected (Fig. 2) hFSH showed a non-parallel, low cross-reactivity before, but only minimal inhibition after chromatography.
hTSH displayed an almost parallel inhibition curve to that of hLH with practically the same pattern also after chromatography (16% and 11°/o crossreaction, respectively).
The a-subunit of hLH, both before and after adsorption, produced inhibi¬ tion curves, which quantitatively inhibited much less than hLH did (with crossreactivity of 11 % before and 5 % after the chromatography), but without ob¬ vious differences in slope. It thus inhibited the binding of the labelled antigen slightly less after adsorption.
The ß-subunit of hLH showed non-parallel inhibition with more shallow inhibition curves than those of intact hLH both before and after the chromato¬ graphy.
The a-and the ß-subunits of hCG caused inhibition curves, which before chromatography were non-parallel to the curves of native hLH and to the subunits of hLH. After chromatography no inhibition by any of the subunits of hCG was detected.
The a-and the ß-subunits of hTSH had inhibition curves before chromato¬ graphy, which were almost parallel both to those of intact hLH and intact hTSH. This feature was largely unchanged after immunoadsorption. Affinity chromatography was used to adsorb the undesired antibody popula¬ tion rather than for sorption-desorption of the desired antibodies. This has the advantage of not affecting the most specific antibodies. If the homologous antigen had been used as immunoadsorbent, the passage of the antibodies through the sorption-desorption procedure would probably have affected the properties of the antibodies, and it might have been difficult to retrieve the most avid antibodies unaltered. With the procedure used here the overall avi¬ dity of one antiserum even improved after purification. This antiserum provided an assay with excellent sensitivity in addition to high specificity. The varying effect of the immunoadsorption on the avidity -some improved while others lost avidity -indicates that there is a marked variation in the binding charac¬ teristics of the various antibody populations and that the energy of the binding is not related to its specificity.
In contrast with the specific gonadotrophin assays hitherto available in which antiserum against the ß-subunit was used (Vailukaitis et al. 1972«; Lequin et al. 1974) , the present assay is more sensitive for the native hormone than for the /5-subunit.
A higher degree of binding of native hLH than of the hLH-/5-subunit to antibodies against native hLH has been reported previously, but with the antisera used in that study, the specificity for hLH was very poor (Lequin et al. 1974 . It is obvious from the overall avidity of all antisera reported here that they may be used to assay quite specifically even low physiological levels of hLH. The high specificity of the antiserum may also make it suitable for determination of contaminants in standard pre¬ parations of pituitary hormones. The results show that caution should be exer¬ cised in the interpretation of data on various pituitary preparations and pre¬ parations of subunits of the glycoprotein hormones, and that even so-called highly purified preparations may be contaminated with up to 10% of other hormones or hormone fragments.
